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Abstract of the contribution:

This contribution describes the different scenario identified for interworking with legacy SGSN (pre-Rel8) and proposes some agreement on LTE specifications.

1. Introduction

23.401 specification describes interworking with Rel8 SGSN with the presence of the S4 interface between Rel8 SGSN in a VPLMN and the VPLMN Serving GW.
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Nevertheless, at LTE introduction, there will be pre-Rel8 SGSNs (legacy SGSNs) in the field and interworking with these SGSNs should be studied. 

A legacy SGSN in a VPLMN usually interfaces with a GGSN in the HPLMN, as shown in the following figure:
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When a UE moves between different pre-Rel8 SGSN, the GGSN remains unchanged, it acts as a 3GPP Anchor.

The following figure illustrates a scenario in which the UE moves between a pre-Rel8 SGSN and a MME. In that case it is not clear how the HO is performed as in particular the Serving GW is introduced in the bearer plane for LTE while it does not exists in pre-Rel8 architecture.
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This contribution describes the possible way to handle such HO procedure between pre-Rel8 SGSN and LTE and suggests some conclusion to be included in the TS. It studies backward compatibility issues that have not been described currently in the TS 23.401.
2. Discussion

2.1 Use case 1: introduction of LTE in a separate PLMN from Legacy

In this scenario, a LTE-only Operator introduces LTE in a new PLMN and interworking with only pre-Rel8 SGSN PLMNs needs to be studied.
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1) A pre-Rel8 SGSN in the VPLMN interfaces a GGSN in the HPLMN (via Gn): the PDNGW behaves like a GGSN to ensure access to the right PDN.

Conclusion 1: A HPLMN PDNGW shall support Gp for interworking with pre-Rel8 SGSN and acts as a GGSN for a pre-Rel8 SGSN.
2) Regarding the relocation procedure:

· A HO pre-Rel8 SGSN ( MME would work if the MME performs the PDP Contexts conversion into LTE bearers as it is not expected to modify Legacy SGSNs.
· A HO MME ( Rel7 SGSN would not work if the MME performs the PDP Contexts conversion into LTE bearers as it is not expected to modify Legacy SGSNs and if the S8 interface between the Serving GW and the PDNGW is GTP based. It is not possible to perform the HO in that direction in case of PMIP based S8 as TEID info would not be available with PMIP so that the Target SGSN cannot retrieve appropriate PD Contexts in the GGSN/PDNGW
Conclusion 2: This scenario corresponds to the introduction of a new PLMN with LTE only, and it is suggested that there is no HO between PLMNs required in this scenario, as such introduction of PMIP-based S8 interface for new LTE Operators should not pose a problem.
2.2 Use case 2: introduction of LTE in same PLMN as Legacy

In this scenario, a pre-Rel8 PLMN is enhanced with LTE while some pre-rel8 SGSNs remains in the field.

The Network supports access for LTE-UEs and pre-LTE UEs. HPLM can be either LTE or pre-LTE.

Two configurations are considered:

· Tight interworking configuration in which a RNC can select to attach LTE capable UE to enhanced Rel8 SGSNs and attach non-LTE UEs to pre-Rel7 SGSNs only
· Loose interworking in which a RNC does not select the version of the SGSN, and can only attach UEs to pre-Rel8 SGSNs.
(A Rel7 UE always connects to Rel7 SGSN and HPLMN GGSN via Gp)

2.2.3 Tight interworking

In the tight interworking scenario, the RNC (release 8) attaches LTE UE to Rel8 SGSNs. A pre-LTE UE will be connected to Rel7 SGSN.
To allow this tight interworking, the RNC needs to be able to assign to LTE UE a preferred core version, possibly based on UE capabilities:
· Figure below shows a LTE UE attached to a Rel7 SGSN as its HPLMN is Rel7 only but does not allow access via a Rel8 access network. If this case has to be supported, the HO procedure between RNC and eNB would be done as for loose interworking case described below, i.e. with restricted HO in case of PMIP based S8. It is proposed to always allow access via rel8 SGSN even if HPLMN is pre-rel8.
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· Figure below shows a LTE UE attached preferably to a Rel8 SGSN. There are two sub-cases:
· On the left, the UE’s HPLMN is pre-Rel8 only but allows connection via a Rel8 access, Serving GW shall support Gp to HPLMN GGSN as HPLMN GGSN is Rel7 only. There will be no HO to ensure with pre-LTE SGSN as the Rel8 SGSN is preferred for the LTE-UEs.
· On e the right, the UE’s HPLMN is Rel8. S8 can be GTP or PMIP with no problem with the HO as 3GPP Anchor is in the Serving GW.
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Conclusion 3: Tight interworking scenario shall be preferred with the RNC being able to attach a LTE-UE to Rel8 SGSNs.  Access via Rel8 access network is also preferred even if HPLMN of the LTE-UE is pre-rel8.
2.2.3 Loose interworking

In the loose interworking scenario, the RNC attaches LTE-UE to Rel7 SGSN and the eNB attaches LTE-UE to Rel8 MME. The RNC does not attach LTE-UE to Rel8.
(Rel7 UE always connects to Rel7 SGSN and HPLMN GGSN via Gp).
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1) When under RNC coverage, a LTE-UE connects via a Rel7 SGSN: 

·  With a Rel7 HPLMN: Rel7 SGSN interfaces a GGSN via Gp 

·  With a Rel8 HPLMN: Rel7 SGSN interfaces via Gp a PDNGW: PDNGW acts as a GGSN, i.e. PDNGW has to support Gp.
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Conclusion 4: to support interworking with pre-Rel8 SGSN, PDNGW shall act as a GGSN and shall support Gp interface with VPLMN SGSN.
2) When under eNB coverage, a Rel8 UE connects via Rel8 MME:
· With a Rel7 HPLMN: Serving GW interfaces via Gp a GGSN: Serving GW has to support Gp
· With a Rel8 HPLMN: Serving GW interfaces via S8 a PDNGW.


[image: image9]
Conclusion 5: to support interworking with pre-Rel8 HPLMN, Serving GW shall support Gp interface to HPLMN GGSN.
3) HO between MME and Rel7 SGSN can be done as following:
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· With a Rel7 HPLMN, the Serving GW supports Gp and HO can be done.
· With a Rel8 HPLMN, Serving GW interfaces the GGSN/PDNGW via S8 that can be PMIP or GTP based: 

· The SGSN ( MME HO is possible if PDP context conversion is performed in target MME and MME supports Gn interface to Rel7 SGSN, as a Rel7 SGSN is not modified with introduction of LTE. 
Conclusion 6: to support HO from pre-Rel8 SGSN and MME, MME shall support Gn interface and ensure conversion from PDP Context information to LTE bearer information. 

· The MME ( SGSN HO procedure is possible for GTP-based S8 interface. It is proposed that the MME performs the conversion between LTE bearer and PDP Context information as it is already the node performing the conversion for interworking with pre-Rel8 SGSN.

Conclusion 7: to support HO from MME to pre-Rel8 SGSN, MME supports Gn interface and ensure conversion from LTE bearer to PDP Context information. 

· The MME ( SGSN HO is more problematic in case of PMIP based S8 as no TEID are available in the Serving GW so that the Target SGSN cannot reactivate the PDP Contexts with the GGSN/PDNGW in the HPLMN. There are two solutions:

· Either the MME notices there is no PDNGW TEID, the HO fails and PDP Context needs to be re-activated when the UE re-attach in the SGSN Rel7 side 
· or the architecture is modified so that a SGSN Rel7 can interface a VPLMN Serving GW when the UE has first attached to LTE. The HO from MME t pre-SGSN can then be done in the same way as with a Rel8 SGSN, i.e. keeping Serving GW as 3GPP anchor. Nevertheless, this proposal needs additional studies in particular on Serving GW and PDNGW selection rules and for subsequent primary PDP context activation.
Conclusion 8: it is proposed to discuss what should be the best approach for the PMIP based S8 interface and the HO MME to SGSN.

3. Conclusion

It is proposed to discuss and agree the conclusions of the Discussion section to be included in the TS 23.401.
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